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a b s t r a c t
The paper examines risk spillover among major European, American and Japanese stock exchanges using daily stock prices from
1998 to 2011 period. More speciﬁcally, we focus more on risk
spillover among major north-western stock markets (i.e. France,
Germany, and United Kingdom) and southern European stock markets (Greece, Italy, Portugal, and Spain). The main motivation of the
study is to use the idea of rapidly increasing interconnectedness of
major stock exchanges around the World to detect the direction
and the time lag of risk spillover among major stock markets. We
ﬁnd that the direction of statistically signiﬁcant spillover is from
DAX and FTSE100 to CAC40, from S&P500 to major north-western
European stock markets, and from Europe to Japan (i.e. NIKKEI225).
Finally, there is also a strong risk spillover effect between southern European stock markets as well as from S&P500 to southern
European stock market indices.
© 2013 Elsevier Inc. All rights reserved.

1. Introduction
The last decades have witnessed a revolution in ﬁnancial risk management. Quantitative techniques
such as option pricing, portfolio insurance, and value-at-risk (VaR) have become essential tools of
portfolio management (Esch, Kieffer, & Lopez, 2005; Jorion, 2000a, 2006). Indeed, VaR, which is based
on current positions, has become widely used as a statistical measure of market risk (Jorion, 2010).
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Increasingly, with globalization of the economy, it is likely that market risks will transfer from one
market to another. This has become apparent especially since the 2008 global ﬁnancial crisis period.
The probability of a large adverse market movement is always of great practical concern when monitoring ﬁnancial risk. Large market movements can occur due to market uncertainty, policy changes,
surprising news or shocks, speculative attacks, and/or spillover from other markets (e.g. ﬁnancial contagion). Extreme market movements lead large amounts of capital to change hands among investors.
Some examples of such large market movements include the terrorist attacks in September 11, 2001,
the bankruptcies of the Long Term Capital Management (Jorion, 2000b), Enron, Worldcom, Salomon
Brothers, Citigroup, and Dexia (Groen, 2011), as well as the collapse of Lehman Brothers (De Haas &
Van Horen, 2012). In addition, the outbreak of the Greek ﬁnancial crisis in 2009–2010 and the resulting
transmission of ﬁnancing strains to other countries including Portugal, Ireland, and Spain are among
the events that led to large market movements.
In view of this situation, it is important to investigate the risk spillover effect among various international ﬁnancial markets. A greater understanding of such risk would be of great signiﬁcance to
identify future trends of ﬁnancial market returns, and thus help to aid policy makers.
The motivations for this research are as follows. First, there are no published papers that have
analyzed simultaneously the north-western European ﬁnancial markets (France, Germany and the
United Kingdom) and the southern European ﬁnancial markets (Greece, Italy, Portugal, and Spain),
despite concern over the recent developments in the European sovereign debt crisis, namely the
risk spillover from Greece in the European and world economies (Blundell-Wignall & Slovik, 2011).
In addition, this research takes into account the United States’ and the Japanese main stock markets on account of their link with European markets as a potential source of risk contagion. In fact,
the severe global impact of the recent ﬁnancial crises has intensiﬁed the need to understand how
country speciﬁc shocks are transmitted to other countries. The only paper that addresses the risk
of spillover between stock markets is that of Hong, Cheng, Liu, and Wang (2003). They examine
whether and how extreme downside market risk is transmitted between the Chinese stock market
and overseas capital markets. Their paper focuses on risk spillover among the Chinese stock markets, risk spillover among Greater China, risk spillover between the Chinese stock market and Asian
capital markets, and risk spillover between the Chinese stock market and the international stock
markets of the USA and Germany. Secondly, it is important to understand the mechanism of how
risk spillover occurs across different markets for ﬁnancial risk management. When monitoring ﬁnancial risk, the effect of a large adverse market movement is always of great practical concern. Indeed,
when a large loss has occurred in another market or portfolio, risk managers of relevant ﬁnancial
institutions – namely insurance companies and pension funds – should be concerned with whether
an incurred loss for a portfolio will exceed a certain value. This issue is of paramount importance
for the economic development of the European zone, and it therefore merits analysis. Thirdly, the
present research encompasses the period 1998–2011, which enables us to focus on the impact of
the 2008 crisis on the European stock market. Finally, the investigation of risk and causality in stock
markets could contribute to enhancing the development of new methods and instruments of risk
management.
In this paper, we provide an empirical study on the spillover of extreme downside market risk
among different stock markets in Europe, USA and Japan. We ﬁnd that a strong risk spillover exists
from DAX and FTSE100 to CAC40, and the occurrence of a large downside risk in S&P500 can help
predict the occurrence of a similar future risk in the three main European stock markets. There is also
a strong risk spillover from ATHEX20 to IBEX35 and PSI20. We also ﬁnd contagion from S&P500 to
ATHEX20 and IBEX35. By contrast, MIB and PSI20 affect S&P500.
Our ﬁndings suggest that there is a contagion effect among the European countries. Moreover,
countries with high deﬁcits and in recession, as are the case of Italy and Portugal, may cause a contagion
effect in the Eurozone, giving rise to concern in the USA. Given that the recent ﬁnancial bailout of
Greece aimed to contain the contagion and restore conﬁdence in the system, systemic risk is real
(Nanto, 2009). Our results also indicate that the crisis which originated in the USA market quickly
spread to Europe, which suggests that, in terms of large adverse market movements, the European
stock markets have ties with the American stock market. By contrast, the link with the Japanese equity
market seems weak, resulting in a non constant risk spillover.

